In a study of production of the common enterobacterial antigen (CA) by members of the Aeromonas group, ten strains of A. shigelloides, nine strains of A. hydrophila, and nine strains of A. salmonicida were used. Passive hemagglutination and hemolysis tests as well as the hemagglutination-inhibition procedure revealed that all strains of A. shigelloides, in contrast to the strains of the other two species, produce this antigenic determinant. The antigen of A. shigelloides was demonstrated even when the supernatant fluids of agar-grown cultures were used in a dilution of 1: 1,000, whereas 10-times concentrated supernatant fluids obtained from the other two species were negative. Supernatant liquids of cultures of A. shigelloides failed to induce a significant CA immune response in rabbits; nonetheless, the animals were primed immunologically and responded with prompt production of CA antibodies in significant titers to a booster injection of a subeffective dose of CA obtained from Salmonella typhimurium. Strains of A. hydrophila and A. salmonicida neither induced CA antibody formation nor primed the animals. It is concluded that of the three species of the Aeromonas group only A. shigelloides, which may produce 0 antigen cross-reacting with Shigella sonnei and which has been isolated from patients with dysentery or gastroenteritis, produces CA. Production of this antigen, therefore, may help to characterize microorganisms belonging or related to the family Enterobacteriaceae.
In addition to the classic 0, K, and H antigens, Enterobacteriaceae produce an additional antigen, common to all. This antigen, first described by Kunin et Table 1 . The previously described passive hemagglutination, passive hemolysis, and hemagglutination-inhibition tests (13) were used for the demonstration of CA produced in vitro. The immunogenicity of the antigen was assayed in rabbits, as reported previously (11) . Briefly, the microorganisms were grown on brain-veal-agar in Kolle flasks for 18 hr at 37 C. The resulting growth was harvested in 25 for 1 hr and then centrifuged at 23,500 x g for 20 min. CA and 0 antigens of certain Enterobacteriaceae were separated by ethanol fractionation, as described previously (11), CA being ethanol-soluble and the 0 antigens insoluble. CA antisera were produced by immunization of rabbits with the ethanol-soluble fraction of E. coli 07, E. coli 0111, or the RI strain of E. coli 08-: K27-. In addition, E. coli 014 antiserum was used. All sera had CA antibodies in high titers.
Passive hemagglutination and hemolysis tests. Erythrocytes from rabbit or sheep were modified antigenically with bacterial antigens as follows. A 2.5% erythrocyte suspension was washed three times in phosphate hemagglutination buffer. The antigen was added to the sediment in amounts sufficient to restore the erythrocyte concentration of 2.5%. The antigen-erythrocyte mixture was incubated in a water bath at 37 C for 30 min, and the red blood cells were washed to remove excess antigen. CA antiserum in twofold serial dilutions (0.2 ml) was mixed with an equal volume of antigenically modified rabbit erythrocytes. The mixtures were incubated in a water bath at 37 C for 30 min, and the resulting hemmaglutination was read grossly after centrifugation at 1,300 x g for 2 min. In the passive hemolysis test, 0.1 ml of 1:20 diluted guinea pig complement (Carworth Laboratories, Inc., New City, N.Y.) was added to the antiserum-sheep erythrocyte mixture. The resulting hemolysis was read grossly after incubation at 37 C for 30 min.
Hemagglutination-inhibition test. Supematant fluid obtained from cultures of Aeromonas was added to two hemagglutination units of CA antiserum (prepared with the ethanol-soluble CA fraction of E. coli 07). The mixtures were incubated in a water bath at 37 C for 30 min. Antigenically modified erythrocytes (CA of Salmonella typhimurium) then were added, the mixtures were incubated, and the hemagglutination was read as described above.
Immunogenicity. The immunogenicity of CA was determined in rabbits. To this end, either supernatant fluid of heated suspension or its ethanol-soluble and insoluble fractions were injected intravenously into groups of three rabbits (1 ml of a 1:10 dilution on days 0, 3, and 7). Blood specimens were taken prior to immunization and on days 7, 10, and 14. The serum specimens were kept frozen at -20 C until tested. To determine whether nonresponding animals were primed immunologically, a single injection of 1 ml of ethanol-soluble CA of S. typhimurium was given intravenously on day 14, and blood specimens were taken on days 17, 18, and 21. Nonimmunized animals served as controls. This challenge dose induced only a minimal antibody response in nonprimed animals.
RESULTS
In the first series of experiments, evidence for CA production by A. hydrophila, A. salmonicida, and A. shigelloides was sought by means of passive hemagglutination, passive hemolysis, and hemagglutination-inhibition tests.
The results of representative experiments (Table 1) show that only A. shigelloides produced this antigenic determinant. Identical findings were obtained with four different CA antisera prepared by immunization with CA from different sources. With four strains of A. shigelloides and the supernatant fluids of agargrown cultures used in a dilution of 1:10, the antibody titers of CA antiserum ranged from 1: 6,400 to 1: 12,800, indicating maximal activity. In additional experiments, it was shown that even 10 times-concentrated antigen preparations obtained from A. hydrophila and A. salmonicida yielded negative results with CA antisera, whereas the supernatant liquids of heated A. shigelloides cultures were positive in dilutions up to 1: 1,000. Since it is known that certain, although not all, strains of A. shigelloides cross-react with Shigella sonnei (1, 4, 10), its presence was investigated in the 10 strains used in this study. By means of S. sonnei (rabbit) antiserum and serum specimens from two children recovering from S. sonnei infection, it was found that 8 of the 10 (4) . These and other in- (6) propose that the strains be classified as members of the genus Vibrio belonging to the family Spirillaceae. At this time, therefore, the classification of these strains is still in doubt. Regardless of the final decision, the present investigation has revealed that these strains, in contrast to the other two species of Aeromonas, produce CA, an antigen shared with members of the family Enterobacteriaceae, and suggests that the capacity to synthesize certain antigens, such as CA, may be useful in the characterization and classification of species, genera, tribes, or families of bacteria or all of these.
